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Abstract

The pace of development in countries within the tropical region is among the fastest in
the world. Yet many of these nations still depend heavily on their natural resources. This
today has led to a conflict: rapid development places an ever-increasing claim on scarce
natural resources, which results in environmental degradation. On the other hand the

effects on the ecological balance due to mankinds short sighted activities.

The key element in any sustainable development is to ensure that they are undertaken in
an environmentally sound manner. Here the buildings are the main added contributor
into the creation of imbalance in the natural environment. With the rise of the concept of
eco tourism this has become more aggravated as it makes direct physical interaction
within the nature. The built environment as the major physical component in eco
tourism, which also contributes to give the character to he place, visualizes the
significant role of the architect creating sustainable eco tourism friendlier towards the
nature. But unfortunately in the contemporary practice of eco tourist architecture, though
it needs to be exceptionally eco friendly, has lost the sensitivity mainly because of lack
of understanding the design principles of eco tourism.,
Finding the solution it convinced the necessity of the comprehensive understanding of
eco friendly architecture, which is the total interpretation of design principles of ééo
tourism. Thus the study is initially attempted to make a broader understanding of eco
friendly architecture, clearly defining the concept as a holistic approach of the green, eco
sensitive, sustainable and ecological conceptions with their physical and psychological
perception as a criteria to evaluate the design principles in a more elaborative manner.

Since the concept of eco tourism is highly elaborated in the tropical nature and its
merged exclusive culture the examples are evaluated mostly within the tropical eco
systems; Thus the study attempts to visualize how possibly viable eco tourism can be
generated in Sri Lanka which has an exotic tropical nature enriched with an exclusive
culture. Thus has given examples of some of the recent tourist products, which are
developed within these natural and socio cultural settings making closer attitudes

towards sustainable eco tourist architecture.




Acknowledgment

My sincere gratitude is due to many who contributed in the production of this

Dissertation.

My special thanks goes to Professor Nimal De Silva, Head of the department of
architecture and Architect Chris De Saram Senior Lecturer at University of Moratuwa,
for encouraging me during the study by correcting and advising me taking their valuable

time of their busy schedules.

Architects Vijitha Basnayaka and D. P. Chandrasekara my tutors for believing the worth
of this study and guiding me by giving incisive comments and valuable criticisms, which

helped me and gave pace to develop my thoughts and approach to this study.

I am profoundly great to Dr. L. S.R. Perera, the Senior Lecturer in the Department of

Architecture, University of M iven at the beginning of the

study.

Great appreciation goes to Architect Sunil Gunawardana, Mr. Chandra De Silva;
Managing Director Ranweli Holiday Village, Mr. Chandra Wickramasinge; Chairman of
Connaissance de Ceylon Ltd, Mr. Hemantha Ratnayake; Operations Manager Kandalama
Hotel and Mudiyanse Thennakoon at Ulpotha.

My warmest thanks goes to Rachitra and her Family and to my friends Udaya, Ashoka,
Dilkushan and Madhuwanthi for their constant support given in numerous ways during

the study.

Last but not least my greatest gratitude goes to my dear parents, sisters who were behind

me encouraging all the time.




Contents

Page No.
o Abstract i
= Acknowledgements ii
Introduction
= Topic explanation 01
= Objective of the study 02
= Justification 03
e Methodology 04
= Scope and limitations 06
Chapter One
Eco friendly architecture and the tropical environme
1.1 Eco friendly Architecture: The concept and the evolution 07
1.1.1 Relationship between nature and the architecture. 09
1.1.2 Contemporary definitions of Eco friendly architecture 10
1.2 Eco friendly Architecture and the tropical climate 11
1.2.1 Traditional eco friendly architecture in tropical climates. 12
1.2.2 Eco friendly adaptations in contemporary tropical architecture. 15
1.2.3 Enhanced eco friendly architecture in tropical eco systems 17
1.3 Application of green principles on tropical Eco friendly
Architecture in Tropical climates 19
1.3.1 Conserving energy 20
1.3.2 Working with climate 21
1.3.3 Minimizing the new resources 22
1.3.4 Respect for user 23
1.3.5 Respect for Site 23

1.3.6 Holism 24



1.4  Psychological perceptions of Eco friendly Architecture
elaborated in the Tropics

1.4.1 Imagebility and the Spirituality of the place.

1.4.2 Emotional sense of spatial progression enhanced with architectural

elements

Chapter Two

Application of Eco friendly Architecture in Tropical Eco Tourism

2.1 Concept of eco tourism and eco tourist architecture

2.1.1 History and the evolution of eco tourist architecture.
2.1.2 Metaphors and Eco lodges in eco tourist architecture

2.2 Enhanced eco tourist architecture in the tropical environment

2.2.1 Inspiration of tropical architecture

2.2.2 Distinctive elat PR
in tropical climates

) tourist metaphors

2.3  Interpretations of eco friendly architecture in the design

Principles of Tropical eco-tourist architecture

2.3.1 Generation of sense of place
2.3.1.1 Imagebility
2.3.1.2 Emotional sensitivity of spatial progression enhanced
With architectural elements

2.3.2 Use of sustainable design methods
2.3.2.1 Conserving energy
2.3.2.2 Working with climate
2.3.2.3 Minimizing new resources

2.3.3 Application of the concept of carrying capacity
2.3.3.1 Respect for site
2.3.3.2. Respect for user

25
25

26

28

29
30

32
33

34

35

36
37
37

38
39
39
40

41
41
42



Chapter Three

Generating Eco friendly architecture for Eco tourism in Sri Lanka 44

3.1 Ella Adventure Park — Ella wellawaya

3.1.1 Introduction 46
3.1.2 Evaluation of the principles of eco tourist architecture in the perceptions of

Eco friendly architecture

3.1.2.1 Generation of sense of place 46
3.1.2.1a Imagability 47
3.1.2.1.b Emotional sense of spatial progression enhanced with

architectural elements. 48

3.1.2.2 Use of sustainable design methods 51
3.1.2.2a  Conserving energ 52
3.1.2.2b \Working with climate 52
3.1.2.2c  Minimizing new resources 53

3.1.2.3 Application of concept of carrying capacity 54
3.1.2.3a Respect for site 54
3.1.2.3b Respect for user 55

3.2 Ulpotha village — Kurunegala

3.2.1 Introduction 56
3.2.2 Evaluation of the principles of eco tourist architecture in the perceptions of
Eco friendly architecture
3.2.2.1 Generation of sense of place 57
3.2.2.1a Imagability 58
3.2.2.1.b Emotional sense of spatial progression enhanced with

architectural elements. 59




3.2.2.2 Use of sustainable design methods
3.2.2.2a Conserving energy
3.2.2.2b Working with climate

3.2.2.2¢  Minimizing new resources

3.2.2.3 Application of concept of carrying capacity
3.2.2.3a Respect for site
3.2.2.3b Respect for user

3.3 Eco Resort — Dambulla

3.3.1 Introduction
3.3.2 Evaluation of the principles of eco tourist architecture in the
Perceptions of Eco friendly architecture
3.3.2.1 Generation of sense of place
3.3.2.1a Imagability
3.3.2.1.b Emotional’sense o ession

enhanced with architectural elements.

3.3.2.2 Use of sustainable design methods
3.3.2.2a Conserving energy
3.3.2.2b Working with climate

3.3.2.2c  Minimizing new resources

3.3.2.3 Application of concept of carrying capacity
3.3.2.3a Respect for site
3.3.2.3b Respect for user

Conclusion
Bibliography

List of Nustration

62
62
63
63

64
64
65

66

67
67

68

69
70
70
72

72
73
73

73
77
79




Introduction




Topic Explanation

From the history the inter relation between mankind and the natural environment was
the fundamental issue to ensure an architecture, which is ecologically sustainable,
visually harmonious and physically comfortable. To achieve these, architecture from its
primitive stage used natural materials and resources found in its own environment to
enhance a sustainable or friendly architecture more towards the nature and the ecology.
Thus the concept of eco friendly architecture evolved as the architecture, which not
only used environmentally sensible materials and resources, but also which

incorporated social and functional issues to satisfy the necessary needs.

When man became more and more personalized and socialized their day-to-day needs
were radically changed. As these requirements became more and more complicated
architecture too, had to interpret the needful socio functional aspects, to achieve the
concept of eco friendly architecture. Thus envisage Richard Crowther’s quote
“Architectur@™will have to _be viewed in entirely new perspective,

consistent with ecologi. jal ity”.!

With the various developments, which take place daily on planet, people have become
more and more busy physiologically and physically. As a result people are have
become increasingly interested in finding environmentally peaceful and comfortable
places to temporarily move away from their busy life styles. The concept of eco
tourism developed as these people became more and more interested in traveling
towards the nature more consciously, which conserves the environment and improves
the welfare of the local people. Thus, simply, as in its definition, eco tourism is about
creating sensible built spaces or eco tourist architecture called eco lodges to experience
the nature, averting negative aspects on ecology, culture and aesthetics. This implicates
that the concept of ‘eco friendly’ architecture is no longer new, but existed in the past
as well.

It is critically evident that it is the mankind in the tropical part of the world that mostly

experience this exclusive luxury environment and climatic conditions of the tropical

!Crowther, Richard L. — 1992 — p4



environment. The warm tropical climate  with its natural characteristics enhances
outdoor living activities and gives greater importance to build a physically comfortable

environment, which is a fundamental issue of eco friendly architecture.

It is this exclusive outdoor living comfort and the exotic natural environment has made
an ideal setting for the concept of eco tourism. The tropical natural environment
enriched with tropical eco systems and the tropical cultural environment facilitate the
travelers a valuable set of environmental experience, as eco friendly architecture which
is merged in the eco tourist architecture enhances a sense of place more consciously

towards the nature.

Objective of the study

The concept of eco tourism, though it has become a popular event in the tourist industry
in the tropics, most of the eco tourist architectural products are less sensitive towards its

environment; merely a green labeling but totally away from the conceptual reality.

The theme of the concept of eco tourism, which is to experience the nature and the
sense of place, indicates that physically built products should not be overpowered, but
harmonize and enhance the nature. In reality the architecture found in the labeled eco
tourism has become only an architectural product, which locates in a natural setting,
reacting to the nature, but boosting itself as an expression of borrowed or copied
element with some architectural forms, which is admired by the trade. The architecture
in eco tourism as it explains is the creation of most sustainable eco sensitive built
spaces designed to build a sense of place mainly enhancing the exotic nature of the
environment without making any physical or visual impact to the ecology or eco
systems. This implies that the architecture of eco tourism is not simply an interpretation
or an application of conventional tourist architecture, but an issue, which needs deep
thinking of eco friendly attitudes towards the environment.

In the contemporary practice of architecture, most of the products in the tropical
climate merely reflects the work of eco friendly architecture, this implies not only to
the tourist industry but also in the entire building industry, merely because people have

moved to use artificial methods and applications to gain physical and visual comforts,
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which results in having no sense of natural comfort of the tropical climate. This is
mainly because of not only the lack of design understanding of eco friendly
architecture, but also due to the reluctance to change the admired modern design forms

and methods, which have no respect to the environment.

Further it is emphasized that the study of the concepts of the two subjects, the
conceptual éynthesis of eco friendly architecture and the eco tourism and the practicing
of eco friendly architecture for eco tourism especially in the tropical climate will make
the best combination to provide conceptually meant eco tourism in practice. Thus
ultimate objective of the study is to make the correct understanding of these two
concepts and also to emphasize the greater responsibilities of architects as the only |
professionals who deal with thé subject to create a sustainable eco tourist architecture |
which makes not only and environmentally friendly physical elements but also a more

economically viable products in tourism.

Justification |

At present the environment has become a controversial issue with its rapid degradation
due to the increase of disruptive human interaction towards the nature. With the ‘
realization of the importance of the protection of environment, the human activities
generated towards the nature is attempting to minimize and move away from the ‘

disruptive activities towards the environment and become more sensitive and friendly.

The concepts of eco tourism arise in the same manner to generate a sensitive traveling
towards the natural areas. The evolution of the concept of traveling to the nature makes

- a deep intervention rather than the conventional traveling to the nature.

Though the concept of eco tourism means, * travel towards the nature more
consciously”, in reality the impact is much more significant than in the conventional
tourism. This is mainly because as it makes deep intervention not only in the natural

environment but also in the socio cultural environments.

“—————_




But today in reality most eco tourist practices have lost the sensitivity towards the
nature and the impact has become more significant than ever before. This is mainly
due to the eco tourist industry’s direct interaction with natural eco systems, which are
extremely sensitive and greater in danger. This aspect is more acute when considering
the tropical environment as eco tourism in this environment is highly elaborated
directly on nature’s sensitive belongings. Thus most of the eco tourist products no
longer appear in their real conceptualities but simply highlight a commercialized

tourism, which does not offer the real spiritual sense of eco tourism.

The principles of the concept of eco tourism; generating a sense of place, using
sustainable design methods, having a carrying capacity, emphasize that the concept
basically depends on sensitive design and planning implications. In other words a
friendly architecture, which is responsible in creating conceptually, meant real eco
tourism in practice. Thus gives evidence that architecture is the ultimate respondent for
both the negative and positive results of the eco tourism. Therefore it is emphasized

that the importance of the concept of eco friendly architecture is an architecture which

makes both physical and psychological comfort while generating a spiritual sensitive
enhanced environment wi Jamaging i sjective of eco tourism.
Methodology

The study initially began with a general knowledge of eco friendly architecture and its
background. As the concept of eco friendly architecture has become one of the most
highlighted issues in the field of contemporary architecture and also in the concept of
eco tourism most information was gained by some latest media resources like the
Internet and subsequently was followed by various literature surveys to broaden the

knowledge of the subject.

Any building directly or indirectly at least has a slight impact upon the environment.
With the changing world, it is the designers of these built forms should have a thorough
knowledge and the sensitivity to change according to the climatic and environmental

issues to generate eco friendly atmosphere. With the broad understanding gained by the



literature search on eco friendly architecture, the research was continued by conducting
both formal and informal interviews with architects, engineers, tourist related

personnel’s, tourists, and various other relevant personnel’s related to this research.

This research area in reality needs unlimited practical, theoretical and visual
experience. It applied the same criteria to the study and required a comprehensive
understanding of theoretical, practical and visual aspects. Having the basic
understanding of eco friendly architecture both theoretically and practically, visits were
made to identify various tourist architectural products such as the Kandalama hotel, La
Kandyan, Ranweli hotel and Tea Factory to strengthen the understanding of eco
friendly architecture of more towards the tourism industry. The photographical survey
followed by a literature survey of visuals was done as a method of visually expressing

the quality and the essence of a place.

Since in Sri Lanka there is no successful eco tourist product as such, subsequent visits
were made to tourist products, which are developed, in various natural settings; the Ella
Adventure park, Ulpotha and the Eco Nature park, which have closer attitudes towards
eco tourist architecture; thus observations were done to examine the eco friendly
architectural implications according to the study. These observations were done in to
greater depth not only by simply observing the physical characters and interviewing
people, but also by experiencing by living and experiencing in, to get the spiritual sense

which was the most important aspect to understand the real sense of eco tourism.

Therefore the chapters of this study have been elaborated more consciously in
accordance with the broader understanding of all the above aspect. Thus chapter one
provides with a broader understanding of eco friendly architecture while its
interpretations on eco tourist architecture is highlighted in chapter two. And finally in
the third chapter highlights the promotability of eco tourist architecture in the Sri
Lankan context giving possible examples to strongly elaborate and thus to offer an
understanding of the study.



Scope and Limitations

Though the study mainly discuss about the eco friendly atmosphere, the main focus of
it is to elaborate on eco tourist architecture in the tropical eco systems. Thus the
physical and psychological perceptions of eco friendly architecture which is embodied
in the holistic approach of green, sustainable, ecological conceptions, design strategies
and adaptations as the interpretations of the perceptions are mostly illustrated to
elaborate these highly boosted natural eco systems in the tropical climate. Therefore
will make an easy understanding of the sustainability of eco tourist architecture, which

is also highly elaborated in the tropical eco systems.

The eco tourist architecture though it is visualized in different attitudes, the study is
subjected to discuss only the most distinctive formation or metaphors; the nature and
adventure parks, villages and resorts which can be found in the tropical eco systems.
The physical and psychological interpretations of eco friendly architecture have been
used as criteria for education. The sustainability of these three major products in detail
will help to get a total undérstanding of the philosophy behind the design principles of
eco tourist architecture. To discuss these aspects examples of Sri Lankan context has
been taken in to consideration in both natural and man made. The examples opened in
to discussion in this study is considered as products of having a closer characteristics
towards the three distinctive eco tourist metaphors and is subjected for evaluation to

make a better understanding of the promotability of viable eco tourism in practice.



C}lapter One

Eco Friendly Architecture an(l the tropical environment



1.1

Eco friendly architecture: The concept and evolution

The concept of “eco friendly architecture” appears as a fashionable term, which
implies a ‘friendly’ approach towards the nature, and it’s ecological concepts. The term
ecology is derived from the Greek root ‘eikes’ meaning ‘house’ combined with the root

‘logy’, meaning “the science of”.

Literally ecology is the study of the earth’s ‘house holds’ including plants, animals,
microorganisms and people that line together as independent components. Further, this
definition is not only concerned on organisms, but also with energy flows and material
cycles on the lands, in the ocean, in the air and in freshwaters, making it more clear that
“ecology” is the “study of the structure and functions of nature”. Thus the concept of
“eco friendly architecture” is the architecture, which makes a friendly attitude towards
the structure and functions of the nature.

In the history though n@ did "yt havé “ary
conceptual understanding ot the concept ot eco
friendly architecture, the work of architects and
designers simply reflected that they had captured
the essence and the sensitivity of nature. One of
the primitive architectural aspects, “of having a
south facing cave rather than facing to north to
keep off the sun and glare” is a fine example,

which clearly explains a fundamental issue in the

concept of eco friendly architecture.

Figure - Primitive earth
(Figure — 1) architecture respondent to the
“Tropical Sun”

During this period, which can be categorized as
the primitive era of eco friendly architecture, the contributions made by the human
beings were very little. They used existing available materials from the nature as their

needs were limited and was sufficient enough to cope with their requirements. They
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interacted with nature’s belongings without exploiting them. These activities generated a
sensitive friendliness towards the nature, and built up architecture, which was not only

aesthetically pleasing but also psychologically and physically comfortable.

As time passed the conditions on planet earth
changed radically. As a result during the era of
vernacular traditional architecture, the people
became more socialized and the contributions they
made towards the nature in a friendly approach

varied in scale and scope. But their work, embodied

with rich cultural and traditional aspects

emphasized eco friendly attitudes in architecture

Figure 2 — Inspiration of the
tradition in earth architecture

that made a symbiotic dialog, enhanced with socio,
functional aspects, which was something beyond

the climate and materials. (Figure -2)

In the contemporary pracide though the concept of eco friendly architecture has an
inspiration of the past, it has managed to emphasize a holistic approach by using
developed technical design resources, and offer a friendly manner to enhance the nature

while satisfying the social and functional needs of the people.

Today the work of architects who do aim to build with ecology in mind have fallen into 2
camps; one who uses earth or organic forms and the others being “hi-techs”. But the
importance and the challenge, which lies ahead of both these whether they are man made
or natural, are that their ability to perceive an architecture, which can be ecologically

friendly and be the panacea for all environmental ills.




1.1:1;

Relationship between the nature and eco friendly architecture

The nature consists of species categorized as both organic and inorganic. These, whether
it’s organic or inorganic have created a constant or a seemingly random order of their
way of life. As the patterns of rivers and its flow, branches of trees, waves in the ocean,
shape of the human bodies are entirely different from each other it is obvious that there is
no strict order for them to be rigid or to exist as a pre determined geometric shape or be

identical.

Despite all the changes and the developments, which have taken, place radically on earth
and in the human history, it is obvious that a fundamental issue; that is the level of
protection, which the man and woman needs, psychologically, from the nature has
changed very little. It is here that the relationship of nature and architecture exist, as it is
very important for the designers and planners to adont the principles of their design
process to retain the same_@idcrs ol pature’s belongings. Architects, as they did in the
past, has to provide ;‘);olcctiun in this aspects
environmentally, without exploitation of the nature and

deal with problems related to human beings. (Figure - 3)

Thus emphasize that whether it is in the past or future, it
must be sensible towards the nature rather than merely
becoming exposed, have the ability to deal with classical
problems of human beings and their relationship with the
nature without exploiting it, and in a friendly manner.
This can be gained by giving great thought regarding
both; the architecture and the nature and enhance a eco

friendly architecture which needs to gain a positive

perception about the nature in the human thinking and
Figure 3- Built environment in

not only to make it visually pleasing but also for it to be i -

more romantic spiritual and sensitive to the nature.




1.1.2

Contemporary definitions of Eco friendly Architecture

The planet Earth and its belongings change radically day by day. At a time when earth,
despite the “green revolution”, is undergoing seemingly irrevocable ecological
breakdown, it is pertinent to consider architecture, which makes an attempt to avoid

apocalyptical conclusions.

Eco friendly architecture, which is a fine answer for this criterion, is not just a pretty or
convenient arrangement of built forms. It is the art of designing a building in a way that
integrates the functional, psychological, climatic and aesthetic aspects to create a
harmonious effect that both pleases the eye and the mind, and serves the purpose for
which it is designed without any harm to the nature.

As John Former quotes;

“ The reek of nature and the man’s abi w heights of creations is through
't’)z

making of nature, rather than trying to dominate i
In the contemporary definitions, eco friendly architecture makes a holistic approach of
natural and socio functional aspects and integrates with many fundamental issues of the
concepts of eco sensitive architecture, green architecture, sustainable architecture and
organic architecture which are fashionable terms used to enhance the nature and the
nature friendly activities. Therefore the key to success of an eco friendly built form is the
approach of the attitude of eco friendly architecture in a holistic manner and its

friendliness towards the nature than over powering.

But in reality the contemporary practice of architecture, as it has become more complex,
the structural and physical planning methods has moved away from being friendly
towards the nature, but has followed an ecologically spiritual perception.

2 Former, J— AD VOL 67Jan 1997
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As R. Crowther says,

“ Design is best not as a casual exercise in space planning, aesthetics, structural,

mechanical and electrical systems, but when it’s within an ecological and humanistic

. 3
perspective”.

The development of human technical knowledge of contemporary architects has given
great opportunities to practice more sophisticated eco friendly attitudes towards the

environment and the ecology. The idea of Steven Johnson as

“Contemporary building designers have a wonderful opportunity to assimilate

ecological techniques in to the vocabulary, allowing them the freedom to design an architecture

that makes symbiotically with the environment and enhance the lives of its inhabitants ”,4

further enhances the greater possibilities of generating Crowther’s Eco friendly

architectural perceptions of the ecological and humanistic perspective in the

contemporary practice in architecture

1.2

Eco — friendly architecture and the tropical climate

The tropical climate prevails in the equatorial region extending up to the tropic of cancer
towards the north and the tropic of Capricorn towards the south. This type of climate,
with relatively high overall temperatures, bright sun shines and reasonable rainfalls are

characterized by the incidence of variations of clirates within its region as

=  Warm humid climate
= Desert climate
=  Composite or monsoon climate

* Tropical upland climate
(The detailed characteristics of this tropical climates is given in the table No-1)

3 Crowther, R — Ecology of Architecture 1992 — p9
4 Richard, S. J. - climatic Control by building design — p15
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These natural climatic conditions greatly helped to create not only a sensible natural
pleasing living environment, but also a sense of individuality of the local environment,

which is simply an essence of eco friendly architecture.

The eco friendly approach in the tropical climate emerged from the history, as the
tropical climate is enriched with natural resources, eco systems, forms and natural built
materials that are considered as the essence for an eco friendly environment. These

naturally reflected the ‘sense of tropical nature’.

The most significant character of these in the tropics is the ‘tropical sun’, which helps to
facilitate an exclusive tropical natural environment with the variety of exquisite eco
systems ever found in the world. The tropical heat, as it generates a warm environment,
together with the exotic out door nature, have resulted in indoor living patterns merely
undesirable and outdoor living environment and activities predominantly popular. But as
man’s most fundamental requirement became ‘the house’, indoor living in the tropics
became the most important issue as in other climates. Hence the greatest challenge in
architecture in the tropicaliclimates is to make a greater attempt to keep a comfortable

cool environment indoors,

1.2.1.

Traditional aspects of eco friendly architecture in tropical climates

In the past designers were well versed with the varying climatic conditions and benefited
from their advantages while overcoming the disadvantages given the limited resources
available to them. More importantly the basic materials and design solutions changed
little, and the change when it did come, came slowly giving them time in which to adjust
it into their realm with the understanding of the following strategies of the traditional eco
friendly architecture.

12




=  Timber and earth construction.

Timber and earth was the most primitive eco friendly materials found on earth from the
history. In most areas in the tropics, these materials were easily accessible within the site.
The aesthetical positive aspects of such structures built out by combining these two types
of materials were commonly used and gives a pleasing appearance as if it naturally lies

within the nature and harmonizes with it.

Timber structures became popular as it had some
distinctive characters, which helped to make a
comfortable environment not only within the building
but also in its surroundings in the comparatively hot

climatic regions in the tropics. Timber as a material

was not only used for the movement of air within a ) )
Figure 4 — Timber as an eco

structure, but also as a cavity wall, which helps the  friendly material from the
. . Cy histo
structure to be insulated against, heat which is an 4

essential need in tropical buﬁ'mgs. (Figurb-=4)

Earth construction is highly considered especially in the hot dry climate, as the primary
consideration in these areas of high temperature is the intense radiation. Structures with
mud and wattle walls and thatched roofs is traditional
as it contain aspects of eco systems and generates a
high thermal capacity to keep the environment cool

while giving a pleasing appearance. (Figure - 5)

Figure 5 — Small openings
located in solid walls reduce
the heat penetration into the

buildings

13



= Architectural forms

As Martin Evans observed,
“The traditional built forms often represented the result of many years or even

centuries of optimization in relation to the resources of material & labor, the activities carried

’

out within and around the building, the social organization of the household and the climate’.’

(Figure — 6)

Traditional forms built in the tropics, too
highlighted the different attitudes towards
each climatic aspect and enhanced the
architecture in various different ways. Simple

light timber structures with elevated roof

forms, more open walls were the predominant

built forms which existed in the past not ; ) o ) .
Figure 6 — Diyabubula - inspired with traditional

only because the under development of architecture

technology, but also as theﬁncouraged

more to gain cooling systems throngh matural air circulation, natural lighting by allowing

more openings in the walls to the natural environments, growth of vegetation and many

other fundamental issues to make it a “Comfortable place” within the nature.
=  Concept of Court yards

The courtyard concept existed during the
vernacular period, as a solution to gain the best
out from the natural environment. The courtyard

in the tropics has been the most significant

element since it existed, as it was an ideal Figure 7 — Keeps the insides cool of the built
solution to gain natural lighting and structure and penetrate light naturally
ventilation in a more strategic manner,

which comprises of the fundamental issues of eco friendly architecture. (Figure - 7)

3 Evans, Martin — Housing climate and comfort — p1-3
14




1.2.2

Eco friendly adaptations in contemporary tropical architecture

Contemporary tropical architecture faces a distinctive challenge to accommodate an
urbanize humanity as it has changed the face of the earth and the conditions of humanity.
With the changing world the human needs have changed radically. Further, the nature’s
belongings too have changed considerably. This has resulted in radical changes in the
contemporary tropical architecture and its friendly approach to the nature. To balance the
rapidly changing human needs with environmental opportunities and liabilities is the

challenge that lies ahead of the designers.

To help create receptiveness for the emergence of the above-mentioned new kind of
architecture, various design adaptations and strategies have been implemented to
combine the climatic responsiveness with functional efficiency and the pleasing
appearance.

2
Heat is the main liability=in the 'frépics

when considering climatic responsiveness.

The undesirable heat is mainly due to ]
direct sunlight and (figure — 8 its "

. . -~——‘9N———+
reflection; encouraged by conduction, o S
convection and radiation, which helps to

Vé[ r—-—..—_—. _..-1 ‘.v
penetrate the heat in to the building. In a
situation when heat is predominantly too = -~
S ESUURIE Qymp— R
hot especially as in the desert climates for jJL
comfort and avert negative aspects to be o PR
eco friendly, in the contemporary practice; J__J

architects uses strategies like minimizing

. . Figure 8 — Horizontal devices to stop direct
solid enclosure and thermal mass, orient sun onto the north facing walls
broad building surfaces away from the hot
day western sun, elongate or segment floor plans to minimize internal heat gain and

maximize exposure for ventilation, minimize openings oriented toward sun




exposure, separate rooms and functions
which covers breezeways to maximize
wall shading and induce ventilation, use
light colored walls and roof materials to
reflect solar radiation, isolate heat
generating functions like kitchens and

laundries, submerge reflection by using

grass and various other vegetation.

(igure - 9) Figure 9 — the shading devices make the

spaces both visually and physically
comfortable

Glare is another fundamental problem, which
has to be looked in to in a climate like a warm
humid tropical climate. It is a significant
liability in these hot climates as it reflects
radiation of the sun, whighy transfer not only

heat but also unsatisfactory visual distortion.

The contemporary practice adopts various
methods like using light colored wall and roof Figure 10 — elongated over hangs cut the
materials with rough surfaces, shading devises glare penetration into a building
such as louvers and trellises with natural vines

to block sun without blocking out breezes and natural light, using overhangs to shade

walls and to cut down direct sunlight. Figure - 10)

High rainfalls in most of tropical upland
climatic regions causes excessive moisture and
humidity ~which makes possible physical
damages to the building, strategies to reduce the

discomfort  of high  humidity include

maximizing  ventilation, moving moisture

Figure 11 - Building on a water
producing functions such as kitchens and body to withstand the rain
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shower room to outside areas, having deep verandahs, canopies to protect from rain,
placing openings in a proper way to protect the building from moisture which directly hit

with rain. Figure - 11)

Wind is an asset to hot climates like
composite monsoon climates in the tropics;
mainly because it strips the heat away. In the
present context it is very important to use
natural ventilation to give comfort in both
indoors and out doors. This helps to limit air

conditioning and conserve energy to a great

extent, which makes a building more eco

friendly towards the nature. . Wind scoops, Figure 12 — the building responding to
wind turbines and thermal chimneys are the heavy breeze
frequently used to gain natural ventilation in

various buildings in the tropics: especially in the tourist field and in housing. (Figure- 12)

1.2.3

Enhanced eco friendly architecture in tropical eco systems

The eco systems, which exist on earth, are very sensitive. Damage can be done easily.
But is very much interdependent on biological relationships and is easy to become eco

friendly as it consist some essential components of eco friendly aspects.

Tropical eco systems enhance the most exclusive natural environment ever found in the
world. The identical tropical climate and rich soil types have generated species of flora,
fauna and wild lives, which make unique natural eco systems in the tropical
environment. The natural eco systems with this inherited scenic beauty have made
people become more and more interested in traveling to these eco systems unique to the

tropical climate for leisure and to gain a sensible exposure to the nature. Thus has
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generated physically built forms mainly to experience this exclusive environment, which
is highly sensitive and vulnerable. The differences in species of flora and fauna due to
differentiated climatic conditions have resulted in the existence of physically built
structures to suit its environment and enhance the architecture in a significant way with a
least impact to the nature. Thus resulting in different eco friendly attitudes generated
towards the tropical eco systems ranging from tropical forest, savannah to dessert eco

systems.

Tropical forest

Tropical forests are the most fascinated eco systems, which includes streams, river sand
various flora and fauna. These, the lush tropical flora, wildlife and streams amidst the
forest generate exquisite beauty of nature unique to the tropical climate. (Figure — 13) Here
the architectural attitude is to highlight and give significance to enhance the natural
beauty but not the architectural product. The forms,
materials, colour and the texture of the product is most
simply built and merely tp,&{()\ws the: rhythm and' the
pattern of the nature, whilé" ndtuite based activities is
highly enhanced to experience the physical feeling,

spatial progression without any damage to the nature.

Figure 13 — falling water by Frank
Lloyd Wright - recessed amidst the
lush forest

Specialized eco systems with the tropical forest and along the sea

Mountains, swamps, marshes, forest mangroves and coastal lagoons are the important
natural eco systems found within this area. Physical
integration of sea and the forest has generated a special
character of these eco systems and is enhanced by the

natural vegetation and the eco logical aspects. (Figure 14)

Figure 14 — Pangkor Laut resort. Malavsia
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The architecture also has generated significant characteristics enhanced by these eco
systems and the most prominent is the lightness of the structures on to the marshy soil
conditions without exploiting it especially as it houses an exclusive ecological activity of
migration of birds. Thus the architecture as it has made sensible eco friendly approaches

to carefully protect the liveliness of the existing nature.

Tropical savannah and desert eco systems

The tropical savannah and dessert eco systems are the most
undesirable eco systems found in tropical eco systems.
Though the eco systems are harsher they have generated
special characteristics where the vegetation coupled with

hot desert climate have generated an exclusive

environment. (Figure - 15)

Figure 15 —
Teliesin west

Architecture with environments as such reflects the sense
of these environments andeenhances not only its form and the materials but also the

elements used to protect from these hot dry windy climates.

1.3

Application of “green principles” on eco friendly architecture in tropical climates

Man, of course, learned early how to modify and subsidize nature for his direct benefit,
and he has become increasingly skillful in not only raising productivity, but more
especially in channeling that productivity into various other things which includes

architectural productivity as well.
“Whilst a new maturity begins to emerge in safeguarding the environment, it is not as yet widely
reflected in architectural expression. “ green” is a nebulous, much abused term, having the magical

property of investing ecological value on anything without discrimination. °

° Former, J — AD journal vol 67 — P 18
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Many buildings have some attributes, which may be described as green. But in practice
green buildings varies widely. It can range from being energy efficient and using non-
toxic interior finishes to being constructed of recycled materials and completely powered

by the sun.

With the application of “green principals™ in the tropical climate it offers an opportunity
to create environmentally sound and resource buildings by using an integrated approach
to a design. These buildings promote resource conservation, including energy efficiency,
renewable energy and water conservation features, consider environmental impacts and
waste minimization, creates healthy and comfortable environments, reduce operations
and maintenance cost and address issues such as historical preservation. To achieve
these, “six green principles” have been proposed by Brenda and Robert Vale in “green
architecture” which helps to create a physically and physiologically comfortable

environment.’

1.3.1

Conserving energy

Energy is an important common denominator in all eco systems, whether designed by
nature or by man. In the years that followed, green architecture was characterized as
energy conscious design. As catastrophe had somehow
been averted, energy is now a precious and more to the
point, expensive commodity. This has given the
architects and planners a great responsibility to create
receptiveness for the emergence of a new kind of
architecture that combines climatic responsiveness with

functional efficiency and a pleasing appearance.

(Figure — 16)

Figure 16 — Facilitating maximum natural light and
ventilation

" Vale, Brenda & Robert — Green architecture



The fundamental issue of an eco friendly building is to help conserve energy optimally
and to keep the inside of a building comfortable at the right temperature and the perfect
quality of air. This can be easily gained in the tropical climate, as its comparatively
enriched with free energy from the nature with clear sky conditions, moderate
temperature and wind patterns which are mostly constant throughout the year. Thus the
critical requirement is to create a good design, which has incorporated deep thinking of
various fundamental issues in both eco friendly architecture and eco systems. The use of
natural light and ventilation is essential, as it helps conserve energy to a great distinct in

the tropics.

Thermal mass is another important concept to keep in mind when dealing with tropical
environments. It is important for eco friendly buildings in the tropics to be built with
materials that have a large amount of thermal mass Materials, which has a large thermal
mass like mud brick and stone are ideal because it absorbs much of the energy they

receive from the sun and helps the building to be much cooler.

1.3.2 i

Working with climate

“Mankind’s physical flexibility and capacity for adaptation is relatively feeble compared to those of

many animals, who pose for defenses against a large range of unfavorable climates”.® (Figure — 17)

Figure 17 —
Respecting the tropical sun

To balance these human needs with environmental

opportunities and liabilities, it is essential to keep
a close relationship with the climate. This relationship of a building, with the

environment needs to be considered from the initial design stage itself.

¥ Brennan, J — The Architecture of Ecology ( AD journal) — p23



By definition, * a green building” design seeks harmony with its environment, which
mainly includes the climatic conditions as well. In the tropics, while natural sources such
as the sun, wind and water help create a comfortable environment; glare, moisture dust
etc. acts as a barrier to it. The compromise of both these positive and negative
environmental aspects is the challenge, which lies ahead to all environmental designers
especially when considering and working with the climate to produce a facility design,
and activities, which encourage close interaction with the natural environment. This

gives the client a feeling of being somewhere special and imports a “sense of place”.

1.3.3

Minimizing the new resources

“Reduce, reuse and recycle are three important tenets for a building to be eco friendly while
being sustainable.””

@ - John Farmer

Regarding minimal environmental impact, it is important to use the main strategies;
building with appropriate materials, reuse & recycling of materials, use of the right
material for the right use and waste management. Thus envisage the rehabilitation and

the upgrading of a structure. (Figure — 18)

Figure 18 — building with local materials
from their own surrounding

? Farmer, J — The Architecture of Ecology ( AD journal) — p20
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1.3.4

Respect for user

The beauty of an eco friendly product is about nature including the human species. It is
about building with nature, not over powering it and building with the advice and
involvement of local people. It is the user whom is the fundamental issue when
regarding the functional aspects of a building. Thus “Green” -
architecture recognizes the interest and importance of all the
people involved from the design and construction process to
the ultimate user. Therefore ©“ a human built form™ should be
the main objective of any architect or planner irrespective of

deep thinking of the project.

Thus the building especially to be eco friendly needs respect

to all categories of people involved in it in physical,

psychological and emotional aspects. Therefore the vital

. . i A & Disscsty .
aspect is to consider thcagaspecls from  the initial design

Figure 19 — User

stage with deep thinking regarding various aspects like, comfort in the tropical
environment

function & user comfort, which relates greatly to the

sustainability of the built products and also the user.
(Figure — 19)

.35

Respect for site

The earth is the shelter, moderator of climatic extremes, the resource of minerals, sands,
clays and rock, the medium for vegetation and other forms of organic life, the work place
& playground of man. A built product categorized as an eco friendly building, on any
site for any purpose should be able to be removed from its site and leave it in the
condition as it was before the building was placed there, highlighting the critical aspect
of “touch this earth lightly”. Simply, it is the retaining the sustainability of the nature

p



and its eco systems. Thus the success of an eco friendly architecture often hinges on the

initial process of site selection.

As Jorge Wilheim says, a built product

“Has to deem worthwhile- that is eco friendly — it should
always consider its physical setting in relation to its site, and in

an intelligent way”."’ (Figure — 20)

Application of methodologies such as orientating the
building according to the sun path & wind patterns, to
specific site conditions & to its vegetation and the
using of materials from that area can be used to

achieve this aspect. This results in positive strategies,

which can work well in the tropical climate and ] .
Figure 20 — architecture merged
enhance the built product with physical, with the environment

psychological and visual co LP,E) rts

1.3.6

Holism

Making environmentally sound building by choosing sustainable ways of putting them
together involves more than having ideas, but holistic attitudes towards the balance
within nature is needed as no one building demonstrate a monotonous approach, but
allow a variety of aesthetic opportunities that can accommodate stylistic taste. Thus
however develops an architectural language on its own giving meaning and purpose to

forms and systems used.

' Day, Christopher — AD Journal, Profile No 106 — p22
24



1.4

Psychological perceptions of eco friendly architecture elaborated in the Tropics

It is commonly known that eco friendly architecture and its design strategies are not
simply physical interpretations created using elements and images, but contain deep
psychological perceptions, which generates a strong emotional sensitivity in human
mind, Philosophical expressions highly elaborated in eco friendly architecture, enhanced
spirituality of the place and the context, enlighten imagability and emotional experiences
of the spatial progression, enliven architectural expressions are the visual generators of
the emotional perceptions that enable to capture the real spirituality of eco friendly
architecture born in a particular place and is the ultimate sensitivity generated in the

place.

14.1

Imagability and the Spirituality of the place

As Lynch describes;

“limageability means the shape or colour arrangement which facilitate the making of vividly

identified, powerfully structured, highly useful mental images of environment”.

Though the variation of the extent of the sense, perception and cognition from person to
person is inevitable, the excellent imageability of physical environment, which facilitates
the human sensation and perception in eco friendly architecture as a whole can be
categorized as the respect for the user as well as to the particular site and its

environment.

One should not forget that it is the environmental imagability, which protects man
against getting lost. Such special structures are connected with character and meaning.
But poor imagability generates a greater tendency to cause emotional insecurity and fear.

Thus it is important for the “emotional” and “value” aspects of the image to be the major
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contributors for the perceptual organization of the place.

It is further evident that an enhanced imagability is the fundamental issue for the
spirituality of a place. (Figure - 21)

The spirit of a place is the quality that blooms up context, man’s conception and
expressions they wants to be and determines the essence or the character of the place.
Thus the critical point in architecture during the place making process signifies the
involvement of place. It is at this point which consideration of the spirit of the place
needs deep thinking and capturing, as positive
spiritually progressive spaces gives inner power to
occupants and offers a comfortable environment,

which undoubtedly generate the strong character of

the place.
Figure 21 — power images created on
(' 1 strong coloured and textured
background
1.4.2

Emotional sense of spatial progression enhanced with architectural elements

The psychological impression and the experience of an eco friendly architectural product
start not at the door of the eco lodge, but at the point of an entry into an area. But it is the

architectural product, which ultimately enhances the emotional sense of a user.

An architectural product can be considered as an assemble of series of spaces. These
spaces while serving the purpose needs offering of not only visual satisfaction but also a
positive environmental experience that a person encounters when moving through the
spaces. Thus a totally satisfactory experience generates a sesnse of the place and conveys
a message of a meaningful environmental design as equally as the natural environmental

qualities of space.
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To achieve the above purpose eco tourist architecture
organizes a particular pattern with the specific images and
indicates a starting point and a terminating point with the
progression of movement manipulated in an environmentally
friendly way. In helping this series of progressions towards
the climax helps create significant and deliberate
manipulation of spaces with different qualities at different

stages (figure 22)

These architectural environments can be specified as

creations by elements, which enhance the quality of physical

environment, and creates eco friendly relief, and are of two
categories. The physical entities; scale, mass &volume as

generators or definers of the space and modifiers as colour,

|

Figure 22 — The
Relationship between
Scale and Human figure

texture, lighting enhances of the spatial qualities or environmental qualities.
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Chapter Two

Eco Frien(lly Architecture in Tropical Eco Tourism



2.1

Concept of Eco tourism and Eco tourist Architecture

The term eco tourism was coined by Hector Ceballos Lascurain in 1983, and was
initially used to describe nature based travel to relatively undisturbed areas with an
emphasize on education''. Eco tourism in its concept interprets as traveling towards t